TCT-359: Images of Human Coronary Atherosclerosis From a Hybrid Intravascular Ultrasound and Optical Coherence Tomography Catheter  by unknown
3
2
6
7
(
5
:('1(6'$<6(37(0%(530±30
-$&&9RO6XSSO% _ 6HSWHPEHU _ 7&7$EVWUDFWV3267(5,QYDVLYH,PDJLQJ %
KWWSFRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
:LWKL0DSSODTXHZDVFKDUDFWHUL]HGDV¿EURWLFOLSLGLFQHFURWLFDQGFDOFL¿HG
5HVXOWV/XPHQYROXPHDQGOXPHQOHQJWKZHUHVLPLODULQERWKJURXSVDQGYHVVHOYROXPHDQGSODTXH
YROXPHZHUHVLJQL¿FDQWO\KLJKHULQ$&6JURXSSODTXHYROXPHPPYVPP3 
$UDWLRRIQHFURWLFSODTXHZDVVLJQL¿FDQWO\KLJKHULQ$&6JURXSYV3 DQGD
UDWLRRI¿EURWLFSODTXHZDVVLJQL¿FDQWO\ORZHULQ$&6JURXSYV3 
&RQFOXVLRQV:LWK³L0DS ´PRUHQHFURWLFSODTXHZDVGHWHFWHGLQ$&6OHVLRQWKDQLQVWDEOHOHVLRQ
³L0DS´ LV XVHIXO GHYLFH WR DVVHVV WKH SODTXH FRPSRQHQW DQG FRXOG GHWHFW WKH XQVWDEOH SODTXH LQ
FRURQDU\LQWHUYHQWLRQ
7&7
&RPSDULVRQRI9LUWXDO+LVWRORJ\DQGL0$3LQ7LVVXH&KDUDFWHUL]DWLRQE\,QWUDYDVFXODU
8OWUDVRXQG
.RLFKL+DQDGD$NLKLUR1DNDPXUD7VX\RVKL7DNDGD6KLJHIXPL)XNXL+LGHDNL(QGRX7RKUX
7DNDKDVKL(LML1R]DNL.HQML7DPDNL
,ZDWH3UHIHFWXUDO&HQWUDO+RVSLWDO0RULRND-DSDQ
%DFNJURXQG7LVVXHFKDUDFWHUL]DWLRQE\ LQWUDYDVFXODUXOWUDVRXQGKDVSOD\HGDQ LPSRUWDQW UROH LQ
LQWHUYHQWLRQFDUGLRORJ\7KHDLPRIWKLVVWXG\ZDVWRFRPSDUH9LUWXDO+LVWRORJ\ZLWKL0$3LQWLVVXH
FKDUDFWHUL]DWLRQ
0HWKRGV:HH[DPLQHGFURVVVHFWLRQDUHDVLQFRQVHFXWLYHSDWLHQWVREVHUYHGVLPXOWDQHRXVO\E\
9LUWXDO+LVWRORJ\DQGL0$3
5HVXOWV7KHUHZHUHJRRGFRUUHODWLRQEHWZHHQ9LUWXDO+LVWRORJ\DQGL0$3LQYHVVHODUHDU 
SDQGOXPHQDUHDU S+RZHYHULQFRPSDULVRQRISODTXHDUHDZLWKHDFKSODTXH
FRPSRQHQWV WKHUHZHUHQRWJRRGFRUUHODWLRQEHWZHHQ)LEURXVYV)LEURWLFU S)LEUR
)DWW\YV/LSLGLFU S 1HFURWLF&RUHYV1HFURWLFU S DQG'HQVH&DOFLXP
YV&DOFL¿HGU S7KHUHZHUHPDUNHGO\GLIIHUHQFHVHVSHFLDOO\LQFDOFL¿HGRUSODTXHULFK
JUD\VFDOHHFKRGHFUHDVLQJ OHVLRQ7KLV LPDJHVKRZV WKHGLIIHUHQFH LQSODTXHULFK OHVLRQEHWZHHQ
9LUWXDO+LVWRORJ\OHIWDQGL0$3ULJKWRQVDPHFURVVVHFWLRQDUHD
&RQFOXVLRQ ,W LV QHFHVVDU\ WR XQGHUVWDQG GLIIHUHQFHV EHWZHHQ 9LUWXDO +LVWRORJ\ DQG L0$3 IRU
MXGJPHQWRI WKH WLVVXHFKDUDFWHUL]DWLRQEHFDXVH WKHUHDUHPDUNHGO\GLIIHUHQFHVEHWZHHQ1HFURWLF
&RUHDQG1HFURWLFLQJUD\VFDOHHFKRGHFUHDVLQJOHVLRQ
7&7
8VHRI,986GXULQJ&RURQDU\,QWHUYHQWLRQV,PSURYHV&OLQLFDO2XWFRPH5HVXOWVIURP
/DUJH6LQJOH&HQWHU6WXG\
6WHIDQR*DOOL3LHUR0RQWRUVL3DROR5DYDJQDQL0DUFR9LOOD0DVVLPR0DSHOOL'DQLHOD
7UDEDWWRQL)UDQFR)DEELRFFKL$OHVVDQGUR/XDOGL/XFD*UDQFLQL$QWRQLR/%DUWRUHOOL
&HQWUR&DUGLRORJLFR0RQ]LQR0LODQ,WDO\
%DFNJURXQG:LGHVSUHDGXVHRI3&, IRUFRURQDU\ UHYDVFXODUL]DWLRQSURPSWV LQWHUYHQWLRQDOLVWV WR
KDQGOH FRPSOH[ OHVLRQV LQ GLIIHUHQW W\SHV RI SWVZLWKPXOWLSOH WHFKQLTXHV ,986 FRXOG LPSURYH
SURFHGXUHUHVXOWVH[SHFLDOO\LQFRPSOH[VHWWLQJVVXFKDVPXOWLYDVFXODUSWVELIXUFDWLRQVOHIWPDLQ
KLJK6\QWD[VFRUHHWF3XUSRVH(YDOXDWLRQRI,986XVHLQODUJHUHDOZRUOG3&,SRSXODWLRQVLQWHUPRI
0$&&(LQDFXWHDQGORQJWHUPRXWFRPH
0HWKRGV )URP WR  DOO SWV XQGHUJRQH WR 3&, SULPDU\ 3&, LQFOXGHGZHUH
FRQVHFXWLYHO\HQUROOHGDQGGLYLGHGLQWZRJURXSVZLWK,986JXLGDQFH*DQGZLWKRXW*&OLQLFDO
IROORZXSZDVFRPSOHWHGZLWKDPEXODWRU\YLVLWRUSKRQHFRQWDFWDWGD\VDQG\HDUIROORZXS
5HVXOWVFRQVHFXWLYHSWVZHUHHQUROOHG*ZLWK,986JXLGDQFHDQG
*ZLWKRXW&OLQLFDOFKDUDFWHULVWLFVZHUHVLPLODUGLDEHWHV LQ*DQG LQ* UHQDO
IDLOXUHLQ*DQGLQ*3UHYLRXV0,LQ*DQGLQ*SUHYLRXV3&,LQ
*DQGLQ*ZKLOH&$%*YVUHVSHFWLYHO\,QGLFDWLRQVIRU3&,ZHUHVWDEOHDQJLQD
LQERWKXQVWDEOHLQ*DQGLQ*DQGIRU$0,LQ*DQGLQ*S!
,QERWKJURXSV3&,ZDVSHUIRUPHGIRULQRQHYHVVHOLQWZRDQGLQWKUHHYHVVHOV
&RPSOHWHUHYDVFXODUL]DWLRQZDVDFKLHYHGLQRISWVLQERWK%DUHPHWDOVWHQWZHUHXVHGLQDQG
GUXJHOXWLQJLQ&RPSOH[SURFHGXUHVZHUHLQ*YVLQ*S!,QIROORZLQJWDEOH
0$&&(DUHVKRZHG
*Q  *Q  3YDOXH
,QKRVSLWDOGHDWK   
,QKRVSLWDO0$&&(   
0$&&(#GD\V Q 
Q 
 
0$&&(#\U Q 
Q 
 
0$&&(#\UV Q 
Q 
 
0$&&(#\UV Q 
Q 
 
&RQFOXVLRQV5HVXOWVRIWKLVODUJHVHULHVKRZHGDVLJQL¿FDWLYHEHWWHURXWFRPHRI3&,ZLWK,986
JXLGDQFH WKDQZLWKRXW ,986$ VLJQL¿FDWLYH UHGXFWLRQ RI0$&&(ZDV REVHUYHG LQ DFXWH H
GD\VIROORZXS/RQJWHUP0$&&(ZHUHVLPLODULQERWKJURXSVLQVSLWHRIPRUHFRPSOH[
3&,LQ,986JURXS
7&7
,PDJHVRI+XPDQ&RURQDU\$WKHURVFOHURVLV)URPD+\EULG,QWUDYDVFXODU8OWUDVRXQGDQG
2SWLFDO&RKHUHQFH7RPRJUDSK\&DWKHWHU
%ULDQ.&RXUWQH\%ULDQ+/L$QQLH62/HXQJ&KHOVHD(0XQGLQJ$PDQGHHS67KLQG
1LJHO50XQFH+\XQJJ\XQ/HH9LFWRU;'<DQJ%UDGOH\+6WUDXVV)6WXDUW)RVWHU
6XQQ\EURRN+HDOWK6FLHQFHV&HQWUH7RURQWR21&DQDGD5\HUVRQ8QLYHUVLW\7RURQWR21
&DQDGD
%DFNJURXQG&RQYHQWLRQDOLQWUDYDVFXODUXOWUDVRXQG,986SURYLGHVLQIRUPDWLRQDERXWWKHSODTXH
DQGOXPHQDUHDRIFRURQDU\DUWHULHVDQGFDQDVVLVWZLWKVWHQWVL]LQJDQGFRQ¿UPDWLRQRIVWHQWDSSRVLWLRQ
$VLGHIURPGHWHFWLQJFDOFL¿FDWLRQV,986KDVDOLPLWHGDELOLW\WRLGHQWLI\WLVVXHFRPSRVLWLRQ2SWLFDO
FRKHUHQFH WRPRJUDSK\ 2&7 KDV EHWWHU UHVROXWLRQ DQG WLVVXH FRQWUDVW WKDQ ,986 HQDEOLQJ LW WR
UHOLDEO\LGHQWLI\WKURPEXVQHFURWLFFRUHV¿EURXVFDSVDQGRWKHUIHDWXUHVRILQWHUHVW+RZHYHU2&7
LVOLPLWHGE\LWVVKRUWSHQHWUDWLRQGHSWKDQGLQDELOLW\WRVHHWKURXJKEORRG:HGHYHORSHGDQLPDJLQJ
FDWKHWHUFDSDEOHRIJHQHUDWLQJ,986DQG2&7LPDJHVDWWKHVDPHFURVVVHFWLRQWRIXUWKHUDVVHVVWKH
SRWHQWLDOV\QHUJLHVRIWKHVHWZRPRGDOLWLHV
0HWKRGV:HEXLOWD)LQWUDYDVFXODULPDJLQJFDWKHWHUFRQVLVWLQJRID0+]EURDGEDQGXOWUDVRXQG
WUDQVGXFHUDQGDQ2&7¿EHURSWLFDVVHPEO\PRXQWHGDWWKHGLVWDOWLSRIDWRUTXHFDEOH7KH,986DQG
2&7LPDJLQJFRPSRQHQWVZHUHSUHFLVHO\DOLJQHGWRSURGXFHVLPXOWDQHRXVLPDJHVRIWKHVDPHFURVV
VHFWLRQZLWKLQDYHVVHO+XPDQFRURQDU\DUWHULHVFROOHFWHGDWDXWRSV\ZHUHSHUIXVLRQ¿[HGLQIRUPDOLQ
DQGFXWLQWRVHJPHQWVPPLQOHQJWK6LPXOWDQHRXVLPDJHDFTXLVLWLRQWRRNSODFHXVLQJWKHK\EULG
,9862&7V\VWHPDWPLFURQLQFUHPHQWVDORQJWKHOHQJWKRIHDFKVHJPHQW
5HVXOWV  VHJPHQWV IURP  FRURQDU\ DUWHULHV FROOHFWHG IURP  KXPDQ DXWRSVLHV ZHUH LPDJHG
VXFFHVVIXOO\$EURDGUDQJHRIQRUPDOFDOFL¿HGOLSLGULFKDQG¿EURXVUHJLRQVZHUHVHHQ([DPSOHV
GHPRQVWUDWLQJWKHSRWHQWLDOV\QHUJ\RIDK\EULG,9862&7V\VWHPIRUWLVVXHFKDUDFWHUL]DWLRQZLOOEH
SUHVHQWHGDORQJZLWKFRUUHVSRQGLQJVHULDOKLVWRORJ\DQGPLFUR&7LPDJHV
&RQFOXVLRQ$K\EULG,9862&7V\VWHPKDVEHHQEXLOWDWDVFDOHVXLWDEOHIRUXVHLQKXPDQFRURQDU\
DUWHULHVWRRYHUFRPHPDQ\RIWKHOLPLWDWLRQVRIHLWKHULPDJLQJPRGDOLW\RQLWVRZQ
7&7
'LIIHUHQFHRI+HWHURJHQHLW\RI1HRLQWLPD7KLFNQHVVLQ'DLEHWLF3DWLHQWVEHWZHHQ6LUROLPXV
DQG3DFOLWD[HO(OXWLQJ6WHQWVE\2SWLFDO&RKHUHQFH7RPRJUDSK\$QDO\VLV
7DLUR.XULWD.HQ\D1DVX(XLKRQJ.R0DRWR+DEDUD<RVKLKLVD.LRVKLWD0LWVX\DVX
7HUDVKLPD7DNDKLNR6X]XNL
7R\RKDVKL+HDUW&HQWHU7R\RKDVKL&LW\-DSDQ
%DFNJURXQG'LDEHWHV0HOOLWXVLVWKHPDMRUSUHGLFWRUIRUWDUJHWOHVLRQUHYDVFXODUL]DWLRQHYHQLQWKH
GUXJHOXWLQJVWHQWHUD+RZHYHUZHKDYH UHSRUWHG WKHGLIIHUHQFHRIYDVFXODU UHVSRQVH LQGLDEHWHV
0HOOLWXV'0SDWLHQWVWUHDWHGZLWK6LUROLPXV6(6DQG3DFOLWD[HO(OXWLQJ6WHQWV3(61DVXHW
DO&LUFXODWLRQVXSSOH
3XUSRVH 7KH SXUSRVH RI WKLV VWXG\ ZDV WR HYDOXDWH WKH GLIIHUHQFH RI QHRLQWLPDO WKLFNQHVV
KHWHURJHQHLW\ EHWZHHQ 6(6 DQG 3(6 LQ SDWLHQWV ZLWK'0 XVLQJ2SWLFDO &RKHUHQFH 7RPRJUDSK\
2&7LPDJLQJ
0HWKRGV:HHQUROOHGQRQUHVWHQRWLFSDWLHQWVSDWLHQWVZLWK6(6LQFOXGLQJ'0SDWLHQWVDQG
SDWLHQWVZLWK3(6LQFOXGLQJ'0SDWLHQWVZHUHLPDJHGZLWKPRWRUL]HG2&7SXOOEDFNV\VWHP
PPVDWPRQWKIROORZXSDQGDQDO\]HGDWPPLQWHUYDORIPP7KH1,+KHWHURJHQHLW\ZDV
HYDOXDWHGE\WKHKHWHURJHQHLW\LQGH[FDOFXODWHGDVPD[LPXP1,+PLQLPXP1,+PD[LPXP1,+
DQGGLIIHUHQFHRIPD[LPXP1,+DQGPLQLPXP1,+9DVFXODUOXPHQV\PPHWU\LQGH[ZDVDVVHVVHG
DVPLQLPXPOXPHQGLDPHWHUPD[LPXPOXPHQGLDPHWHU
5HVXOWV +RZHYHU DYHUDJH 1,7 LQ '0 JURXS ZDV VLPLODU WR WKDW LQ QRQ'0 JURXS DIWHU 3(6
LPSODQWDWLRQ DYHUDJH 1,7 LQ '0 JURXS ZDV WKLFNHU WKDQ WKDW LQ QRQ'0 JURXS DIWHU 6(6
LPSODQWDWLRQ+RZHYHUWKHKHWHURJHQHLW\LQGH[ZLWK'0JURXSZDVVLJQL¿FDQWO\ORZHUWKDQQRQ'0
JURXSLQSDWLHQWVZLWK6(6QRGLIIHUHQFHZDVIRXQGLQSDWLHQWVZLWK3(6DFFRUGLQJWRWKHSUHVHQFH
RUDEVHQFHRI'0
